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DESCRIPTION 



PC CARD 



TECHNICAL FIELD 

The present invention relates to a PC card that is used 
for portable information processing equipment, for example, 
and more particularly to a configuration of a PC card that 
has a plurality of SD memory cards installed therein so as to 
be used as a large capacity memory card. 

BACKGROUND ART 

Recently PC card type adapters are used for installing 
memory cards, using such flash memories as SD memory cards, 
to a personal computer. In some cases a plurality of memory 
cards can be simultaneously installed in one adapter (e.g. 
see JP9-102019 A) . 

On the other hand, the capacities of memory cards are 
increasing, and more equipment records/reproduces large 
volumes of data, such as images, using these memory cards. 
And to meet the needs of large capacities, the use of not one 
memory card but a plurality of memory cards installed in a PC 
card, so as to be used as a large capacity memory card, has 
been proposed. 

Fig. 13 shows an exploded perspective view of a 
conventional PC card where four SD memory cards are installed 
internally, and Fig. 14 shows a perspective view of the key 
sections of a PC card where four SD memory cards are mounted 
on a printed circuit board. This PC card is secured to the 
frame 1 with its cover 2 able to be snapped on, so that the 
PC card has a slim body. In the frame 1, the printed circuit 
board 3 is secured by bonding. In the printed circuit board 
3, the housing of the connector 4 is positioned at the center 
and secured. Two SD memory cards 5 are disposed facing each 
other at both sides of the connector 4, that is a total of 
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four are disposed on the printed circuit board 3. In other 
words, two SD memory cards 5 are disposed so that the 
respective long sides position adjacent to each other, and 
this pair of SD memory cards 5 are disposed with another pair 
of SD memory cards 5 facing each other, sandwiching the 
connectors 4 . 

Fig. 15 is a cross-sectional view of the connector 4, 
where the SD memory cards 5 are connected. In Fig. 15, the 
contact 8, which is a plate spring, is inserted to the slit 
formed on the connector 4, and is secured to the housing. 
These contacts 8 are formed in parallel so as to contact each 
terminal 5a of the SD memory card 5. Each contact 8 is 
connected to a control LSI, for example, which is not 
illustrated, on the rear face of the printed circuit board 3, 
via the circuit pattern, which is not illustrated, formed on 
the printed circuit board. 

At assembly the connectors 4 are mounted first on the 
printed circuit board 3, then the SD memory cards 5 are 
inserted into the connectors 4 along the printed circuit 
board 3. Insertion completes when the tip of the SD memory 
card 5 contacts the housing of the connector 4, and in this 
state the terminal 5a contacts the contact 8. Although not 
illustrated, a positioning unit is formed on the housing of 
the connector 4 for controlling position by contacting the 
end face of the SD memory card 5, so that the SD memory card 
5 does not move to the short side direction (direction 
perpendicular to the longitudinal direction of the PC card) 
when the SD memory card 5 is completely inserted into the 
connector 4. The card connector 9 is secured at one edge of 
the printed circuit board 3, and can be connected to an 
external device, such as a computer, via this connector 9. 
The printed circuit board 3, on which four SD memory cards 
are inserted to the connectors 4 as shown in Fig. 14, is 
inserted into the frame 1 as shown in Fig. 13, and the 
printed circuit board 3 is secured to the frame 1. As Fig. 
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13 shows, the cushion material 20 is secured on the rear face 
of the cover 2, and the cover 2, engaged to the frame 1, 
presses the four SD memory cards 5 from the top so as to 
secure them to the printed circuit board 3. 

However with this conventional configuration of a PC 
card and SD memory cards 5, the pressing force by the cushion 
material 20 tends to change depending on the dispersion of 
component accuracy, such as warping of the cover 2, and in 
some cases a sufficient pressing force cannot be acquired. 
As a result, the SD memory cards move inside the PC card, 
which causes a contact failure between the contact 8 of the 
connector 4 and the terminal 5a of the SD memory card 5. 

Also when an external force is applied to the cover 2, 
the SD memory card 5 is pressed via the cushion material 20, 
and the printed circuit board 3 is warped, and as a result, 
the contact state of the terminal 5a of the SD memory card 5 
and the contact 8 of the connector 4 changes, causing a 
contact failure. In some cases an external force applied to 
the cover 2 deforms the contact 8. 

Also the SD memory cards 5 are simply covered by the 
frame 1 and the cover 2, and this configuration makes it 
difficult to protect them from the influence of static 
electricity from the outside. 

DISCLOSURE OF THE INVENTION 

With the foregoing in view, it is an object of the 
present invention to provide a highly reliable PC card where 
contact of the terminal sections of the SD memory card and 
the contacts of the connectors are more stable, with four SD 
memory cards being installed internally. It is another 
object of the present invention to provide a PC card of which 
the internally installed SD memory cards are hardly affected 
by static electricity from the outside. 

To achieve these objects, the present invention provides 
a PC card comprising: a frame of which an opening area is 
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covered by a cover; a printed circuit board secured inside 
the frame; connectors, of which a housing section is secured 
substantially at the center of the printed circuit board, and 
which comprises contacts that are disposed in parallel 
extending in both longitudinal directions of the PC card; a 
total of four SD memory cards of which the terminal sections 
can contact the connectors, and which are disposed two each 
on the printed circuit board; and pressing members which hold 
the respective two SD memory cards disposed at the same side 
with respect to the connectors, and press and secure the SD 
memory cards to the printed circuit board and the housing 
section of the connectors. 

According to the present invention, the connectors and 
the four SD memory cards can be secured compactly on the 
printed circuit board with maintaining positional accuracy by 
pressing and securing the SD memory cards on the printed 
circuit board by the pressing members, and a contact failure 
between the terminal sections and the contacts hardly occurs, 
therefore the four SD memory cards can be housed in the PC 
card with securing reliability. Also the SD memory cards can 
be secured after mounting the connectors on the printed 
circuit board, so assembly is easy, and also the SD memory 
cards can be removed if the pressing members are removed from 
the printed circuit board, so superb PC cards having easy 
maintenance can be provided. 

In the present invention, the pressing member is made of 
a conductive member, and the engagement means of the pressing 
member is secured in a state contacting the ground of the 
printed circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of the major 
areas of the constituent elements of the PC card according to 
the first embodiment of the present invention; 



Fig. 2 is an exploded perspective view depicting the 
constituent elements of the PC card according to the first 
embodiment of the present invention; 

Fig. 3 is an exploded perspective view depicting the 
major areas of the PC card according to the first embodiment 
of the present invention viewed from the rear side; 

Fig. 4 is a cross-sectional view depicting the PC card 
and the SD memory cards; 

Fig. 5 is a cross-sectional view depicting the PC card 
and the SD memory cards where the pressing members are 
temporarily disposed; 

Fig. 6 is a diagram depicting the positional 
relationship of the SD memory cards according to the first 
embodiment of the present invention; 

Fig. 7 is a cross-sectional view depicting the PC card 
and the SD memory cards where the pressing members according 
to the first embodiment of the present invention are 
disposed; 

Fig. 8 is a diagram depicting the positional 
relationship of the pressing members and the SD memory cards 
according to the first embodiment of the present invention; 

Fig. 9 is a perspective view depicting the rear face 
side of the printed circuit board; 

Fig. 10 is an exploded perspective view depicting the 
major areas of the constituent elements of the PC card 
according to the second embodiment of the present invention; 

Fig. 11 is an exploded perspective view depicting the 
major areas of the constituent elements of the PC card 
according to the third embodiment of the present invention; 

Fig. 12 is a perspective view depicting the rear face 
side when the constituent elements in Fig. 11 are assembled; 

Fig. 13 is an exploded perspective view depicting a 
conventional PC card; 



Fig. 14 is a perspective view depicting the major areas 
of the configuration of a conventional printed circuit board; 
and 

Fig. 15 is a cross-sectional view depicting conventional 
connector sections . 

BEST MODE FOR CARRYING OUT THE INVENTION 

According to the first aspect of the present invention, 
a PC card comprises: a frame of which an opening area is 
covered by a cover; a printed circuit board secured inside 
the frame; connectors, of which a housing section is secured 
substantially at the center of the printed circuit board, and 
which comprises contacts that are disposed in parallel 
extending in both longitudinal directions of the PC card; a 
total of four SD memory cards of which the terminal sections 
can contact the connectors, and two each are disposed on both 
sides of the connectors on the printed circuit board; and 
pressing members which hold the respective two SD memory 
cards disposed at the same side with the connectors as the 
boundaries, and press and secure the SD memory cards to the 
printed circuit board and the housing section of the 
connectors. By this configuration, the respective two SD 
memory cards are held by the pressing members and are pressed 
to the printed circuit board and the housing of the 
connectors, so the connectors and the SD memory cards can be 
secured on the printed circuit board with maintaining 
positional accuracy, which makes it difficult to be affected 
by the dispersion of component accuracy and to be shifted in 
position even if external impact is applied. 

The second aspect of the present invention is 
characterized in that the pressing members comprise a main 
body covering the top of the SD memory cards disposed two 
each on both sides of the connectors, a side plate formed by 
bending the main body, and pressing pieces made of an elastic 
body integrated into the main body and the side plate. By 



integrating the elastic pressing pieces into the main body 
and the side plate, the SD memory cards can be pressed to the 
printed circuit board and the connector housing, therefore a 
compact and inexpensive pressing plate can be provided by a 
simple configuration . 

The third aspect of the present invention is 
characterized in that the pressing members further comprise 
engagement means extending downward for securing the pressing 
members to the printed circuit board on at least one of the 
main body and the side plate. By this configuration, the 
engagement means can secure the SD memory cards on the 
printed circuit board with certainty. 

The fourth aspect of the present invention is 
characterized in that at least one engagement piece of the 
engagement means passes through the gap created by at least 
one of the notches of the memory cards and the notch sections 
of write protection switches when two of the SD memory cards 
are lined up. By allowing the engagement piece to pass 
through the gap of the notch sections of the SD memory cards, 
the pressing plate can be secured compactly in a narrowly 
configured space. 

The fifth aspect of the present invention is 
characterized in that a first engagement piece, formed at one 
end of the edge of the pressing member at the connector side, 
out of the engagement means, passes through the gap of the 
notch sections outside the write protection switches of the 
two SD memory cards disposed on the same side with the 
connectors as the boundaries, and is secured in a hole of the 
printed circuit board, and a second engagement piece, formed 
at the other end of the edge of the pressing member at the 
connector side, engages the protrusions at the terminal side 
adjacent to the outside notches of the two SD memory cards 
respectively, and the distance between the first engagement 
piece and the second engagement piece is shorter than the 
width of the two SD memory cards. By this configuration, 



8 



where the distance between the first engagement piece and the 
second engagement piece is shorter than the width of the two 
SD memory cards, the engagement pieces can be created without 
making steps at the peripheral area of the pressing members, 
in addition to the effect of the fourth aspect of the 
invention. 

The sixth aspect of the present invention is 
characterized in that a third engagement piece created at the 
center of the edge of the pressing member at the connector 
side, out of the engagement means, passes through the gap 
created by the inside notch sections of the write protection 
switches of the two SD memory cards respectively and the 
inside notches of the SD memory cards, and is secured in a 
hole of the printed circuit board. 

The seventh aspect of the present invention is 
characterized in that a fourth engagement piece created at 
the center of the edge of the pressing member on the opposite 
side from the connector side, out of the engagement means, 
passes through the gap created by the round corner areas of 
the two SD memory cards respectively, and is secured in a 
hole of the printed circuit board. 

The eighth aspect of the present invention is 
characterized in that the holes, through which the first, 
third and fourth engagement pieces penetrate, are formed on 
the printed circuit board, notch sections are created at the 
tips of the first, third and fourth engagement pieces, and 
after penetrating the first, third and fourth engagement 
pieces through the holes of the printed circuit board, the 
tips of the first, third and fourth engagement pieces are 
bent on a plane parallel with the printed circuit board or in 
the printed circuit board direction from the notch sections, 
so as to secure the pressing members to the printed circuit 
board . 

As described above, by penetrating the engagement pieces 
through the holes of the printed circuit board and securing 
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them, positioning to the printed circuit board with high 
accuracy is implemented, and the pressing members rarely 
deviate in position. Also by bending the tips of the 
engagement pieces on a plane parallel with the printed 
circuit board or in the printed circuit board direction from 
the notch sections, the pressing members can be easily 
secured to the printed circuit board within the limited space. 
In particular, by bending the tips of the engagement pieces 
on a plane parallel with the printed circuit board, the 
heights of the pressing members become substantially the same 
when installed, which makes the pressing force of the SD 
memory cards constant, and can maintain a stable state. 

The ninth aspect of the present invention is 
characterized in that the pressing pieces are disposed near 
the first to fourth engagement pieces. By disposing the 
pressing pieces in this way, the reactive force of pressing 
the SD memory cards acts on the area near the fixed points of 
the engagement pieces, which can decrease the deformation of 
the printed circuit board and can stably apply pressing force 
to the SD memory cards. 

The tenth aspect of the present invention is 
characterized in that notch sections, that can engage with 
the first engagement piece and the second engagement piece 
respectively with almost no gap, and a long hole through 
which the third engagement piece penetrates, are created on 
the printed circuit board, and after a notch section is 
created at the tip of the third engagement piece and the 
third engagement piece penetrate through the long hole of the 
printed circuit board, the pressing member is moved in the 
connector direction so that the tips of the first and second 
engagement pieces are engaged with the above notch sections 
of the printed circuit board so as to be secured. 

By the above configuration, the SD memory cards can be 
secured at a predetermined position by sliding the pressing 
members to the connector side without bending the tips of the 
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engagement pieces. Therefore the above conf iguration, with 
which the SD cards can be secured to the printed circuit 
board without bending the engagement pieces, allows securing 
the SD memory cards to the printed circuit board simply and 
accurately. 

The eleventh aspect of the present invention is 
characterized in that a plate member is disposed on a rear 
side of the printed circuit board so as to contact the 
printed circuit board, and holes, through which the third and 
fourth engagement pieces penetrate, are created on the 
printed circuit board and the plate member, notch sections 
are created at the tips of the third and fourth engagement 
pieces, and after penetrating the third and fourth engagement 
pieces through the holes of the printed circuit board and the 
holes of the plate member, the tips of the engagement pieces 
are bent from the notch sections on a plane parallel with the 
plate member or in the direction of the plate member, so that 
the pressing members are secured to the plate member. 

By the above configuration, the SD memory cards and the 
printed circuit board can be held and secured by the pressing 
members and the plate member, and since bending stress is 
hardly generated on the printed circuit board, stress is not 
applied to the electric components and the patterns on the 
printed circuit board. 

The twelfth aspect of the present invention is 
characterized in that the pressing member is made of a 
conductive member, and is secured in a state where the 
engagement means of the pressing member is contacting the 
ground of the printed circuit board. 

By the above configuration, where the SD memory cards 
are covered with conductive members, static electricity has 
little effect on the SD memory cards. 

The thirteenth aspect of the present invention is 
characterized in that the plate member is made of a 



conductive member, and is secured in a state where the plate 
member is contacting the ground of the printed circuit board. 

By the above configuration, where the SD memory cards 
are covered with conductive members, static electricity has 
little effect on the SD memory cards. 

The fourteenth aspect of the present invention is 
characterized in that the pressing pieces for pressing the SD 
memory cards to the printed circuit board side are disposed 
at positions corresponding to the corners of the SD memory 
cards. And by this configuration, an IC inside an SD memory 
card can be protected from external force. 

Now an embodiment of the present invention will be 
described with reference to the drawings. 

Embodiment 1 
(Background description) 

Fig. 1 is an exploded perspective view depicting the 
major areas of the constituent elements of the PC card 
according to the present invention, Fig. 2 is an exploded 
perspective view depicting the constituent elements of the PC 
card, and Fig. 3 is an exploded perspective view depicting 
the major areas of the PC card according to the present 
invention viewed from the rear side. The same constituent 
elements as those of the prior art are denoted with the same 
reference numerals, for which detailed description is omitted. 

In Fig. 1 - Fig. 3, the difference from the prior art is 
that the pressing members 6 are disposed. The pressing 
members 6 are made of a metal elastic body, and are disposed 
over the two SD memory cards 5 inserted into the connectors 4 
respectively, so as to cover these two SD memory cards 5. 

The present invention faced the problem where a simple 
configuration of covering the pressing members 6 on the SD 
memory cards 5 of the PC card was not sufficient. In other 
words, the SD memory cards and the PC cards have strict 
dimensional specifications based on standards thereof, so 
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there is no extra space for disposing the pressing members 6. 
Therefore marked innovation is required to dispose the 
pressing members 6 in the PC card. This issue will be 
described first. 

Fig. 4 is a cross-sectional view depicting the SD memory 
cards housed in the PC card, the frame and the cover 
according to the present invention. The dimensions of the 
external shape of the PC card is specified by a PC card 
standard, and if four SD memory cards 5 are inserted into the 
PC card according to the present invention, the area occupied 
by the SD memory cards is large, and it is difficult to 
secure sufficient space for disposing the first to fourth 
engagement pieces 6di - 6d 4 that are the engagement means for 
securing the pressing members 6 to the printed circuit board 
3. 

The shape of the SD memory card 5 is specified by the SD 
Memory Card Standard. The SD memory card 5 is comprised of 
two levels, the upper level 5b and the lower level 5c, with 
the upper level 5b as the front side. In Fig. 4, however, 
the SD memory cards are disposed upside down on the printed 
circuit board 3, so that the lower level 5c positions on top. 
As Fig. 4 shows, the upper level is wider than the lower 
level. In other words, the upper level 5b is 1.4 mm thick 
and 24 mm wide, and the lower level 5c is 0.7 mm thick and 
22.5 mm wide, and the lower level has steps on both ends. 

There are three types of PC cards according to the PC 
card standard, depending on the thickness at the center area, 
that is types I, II and III, classified by escalating 
thickness, and in this invention, the type II, which is 
normally used, is used for the description. The same 
configuration is also possible with type III, which is 
thicker than type II. The shape of type II is comprised of 
three levels, the upper level 16, mid-level 17 and lower 
level 18, and the upper level and the lower level have a 
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thickness of 0.85 mm, and a maximum width E of 48 mm, and the 
mid-level area is 3.3 mm thick and 54 mm wide. 

When two SD memory cards 5 are lined up next to each 
other, the width between both ends of the upper level of the 
two SD memory cards is 48 mm, but since the accuracy 
dispersion of the components must be considered, some gap 
must be created between the two SD memory cards 5. For 
example, the gap is 0.15 mm in this embodiment, so the width 
D between both ends of the two SD memory cards 5 at the upper 
level 5b is 48.15 mm. Therefore the upper level 5b of the 
two SD memory cards cannot be disposed within the width E 
(48.00 mm) of the upper level 16 and the lower level 18 of 
the PC card, but the two SD memory cards can be disposed in 
the mid-level 17, since the mid-level 17 is somewhat wider 
than the top level 16. 

Also in this case, the width F between both end faces of 
the lower level 5c of the two SD memory cards 5 is 46.65 mm. 
If width F is subtracted from width E and divided by 2, the 
result is 0.675 mm. If the plate thickness of the PC card is 
0.2 mm, the gap between the inner wall of the PC card and the 
lower level 5c of the SD memory card is 0.475 mm. In this 
case, if the thickness of the pressing members 6 is 0.2 mm, 
then the pressing members 6 fit in the width E of the upper 
level of the PC card with a 0.275 mm gap remaining, since a 
0.475 mm gap has been secured on one side, as mentioned above. 

In order to secure the pressing members 6 to the printed 
circuit board 3 in a stable state in this positional 
relationship, the engagement pieces 6di - 6d 4 , which are 
engagement means, must be secured to the printed circuit 
board 3 at positions outside both end faces of the two SD 
memory cards. 

Fig. 5 is a cross-sectional view of the pressing members, 
assuming the case when the first and second engagement pieces 
6di - 6d 2 are extending along the step shape of the SD memory 
card, as shown in the area G. However as Fig. 5 shows, the 
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pressing members 6 cannot be processed easily at high 
precision as the number of bending sections of the first and 
second engagement pieces 6di and 6d 2 increase. This 
processing increases the manufacturing cost. 

If accuracy cannot be maintained and the gap between the 
pressing members 6 and the top panel of the PC card is small, 
then the sections of the first and second engagement pieces 
6di and 6d 2 of the processing members 6, which are bent in the 
step shape, contact the bent section of the top panel of the 
PC card, which make assembly impossible. Therefore the gap 
between the pressing members .6 and the top plate of the PC 
card must be secured by moving the printed circuit board 3, 
the SD memory cards 5 and the pressing members 6 downward in 
the PC card. As a result, the gap between the bottom face of 
the printed circuit board 3 and the bottom face of the PC 
card decreases, and the height of the electric components to 
be mounted on the bottom face of the printed circuit board 3 
is limited for this amount, and the components to be mounted 
are restricted. Therefore the configuration of the pressing 
members shown in Fig. 5 is inappropriate to implement the 
invention . 

With the foregoing in view, the present inventor paid 
attention to the fact that the pressing members 6 can be 
secured in a small space by disposing the first, second and 
third engagement pieces 6di - 6d 3 in the space generated by 
the notches created on the body of the SD memory cards 5, 
when the two SD memory cards 5 are lined up, and the notch 
sections of the write protection switches, as described below. 

Fig. 6 is a diagram depicting the positional, 
relationship when the two SD memory cards are lined up. Fig. 
6 shows that the gap 13 is generated by the notch section 10 
of the write protection switch and the notch 11 when the two 
SD memory cards 5 are lined up such that the long sides 
thereof are adjacent to each other. The first and third 
engagement pieces 6di and 6d 3 of the pressing member 6 are 
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lowered into this gap 13 created between the two SD memory 
cards and the gap 10 of the SD memory card 5 at the right, 
and the second engagement piece 6d 2 of the pressing member 6 
is engaged with the protrusion at the terminal side adjacent 
to the notch 11 of the SD memory card 5 at the left, then the 
pressing member 6 can be secured in a narrowly configured 
space . 

Therefore as Fig. 7 shows, the first and third 
engagement pieces 6di and 6d 3 are disposed in the gap of the 
notches 11 of the two SD memory cards 5 and the notch 
sections 10 of the write protection switches, and the second 
engagement piece 6d 2 of the pressing member 6 is engaged with 
the protrusion at the terminal side adjacent to the notch 11, 
then the first and third engagement pieces 6di and 6d 3 can be 
disposed along the peripheral face of the lower level 5c, and 
the shapes of the engagement pieces 6di and 6d 3 become simple 
and accuracy can be guaranteed. It is unnecessary to lower 
the position on the printed circuit board, and the height of 
the components to be mounted on the rear face of the printed 
circuit board 3 can be higher for that amount. In this case, 
the width of the pressing member 6 can be narrower than the 
width of the upper level of the two SD memory cards 5. 

The write protection switch of the SD memory card does 
not switch between write enable state and write disable state 
by detecting the state inside the SD memory card 5, but 
switches the state by the detection means installed outside 
the SD memory card 5, and in the present invention, this 
write protection switch is not used, so lowering the first 
engagement piece 6di of the pressing member 6 into the gap of 
the notch section 10 of the write protection switch has no 
effect on the write operation. 

(Description of configuration) 

A detailed configuration of the pressing member 6 will 
be described with the above issues in mind. 
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In Fig. 1 - Fig. 3, 6a indicates the main body of the 
pressing member 6. This main body 6a has a rectangular shape, 
and the dimensions in the longitudinal direction is 
substantially the same as the width of the SD memory cards- 5 
disposed next to each other in parallel, and the dimensions 
in the shorter direction are dimensions that allow the 
terminals 5a of the SD memory cards 5 to be exposed. In the 
following description, the edge in the longitudinal direction 
is called the "end edge", and the shorter edge is called the 
"lateral edge". 

The plate springs 6b (pressing pieces), which are 
elastic bodies, are created on the main body 6a. The plate 
springs 6b contact the top face of the SD memory card 5, and 
press the SD memory card 5 to the printed circuit board 3. 
The plate springs 6b are created by cutting and lifting a 
part of the main body 6a, and three plate springs are 
disposed respectively for one SD memory card 5. In other 
words, three plate springs 6b, disposed in an inverted L- 
shape, are disposed symmetrically with respect to the center 
line connecting the center of the lateral edges of the main 
body 6a . 

The pressing member 6 has a side plate 6c created by the 
three peripheral edges of the main body 6a by being bent at 
right angles. The side plate 6c is created at three edges, 
excluding the edge where the terminals 5a of the SD memory 
card 5 positions, and is created to match the shape of 
peripheral edge of the SD memory card 5. 

The L-shaped first engagement piece 6di protrudes at the 
tip of one lateral edge of the side plate 6c. Also at the 
center of the end edge of the main body 6a at the terminal 
side, the L-shaped third engagement piece 6d3 is created by 
cutting and lifting. The first and third engagement pieces 
6di and 6d 3 are bent at right angles in the terminal 5a 
direction, and extend in a direction to the printed circuit 
board 3. These first and third engagement pieces 6di and 6d 3 



are created at positions corresponding to the notch 11 
created on the body of the SD memory cards and the notch 
section 10 of the write protection switch, as mentioned above. 

The T-shaped fourth engagement piece 6d 4 protrudes at the 
center of the end edge of the side plate 6c at the opposite 
side of the terminals 5a. The fourth engagement piece 6d 4 is 
created at a position corresponding to the gap created by the 
rounded corners of the two SD memory cards 5 respectively. 

By securing the first, third and fourth engagement 
pieces 6d to the holes 3a created on the printed circuit 
board, the pressing members 6 are secured to the printed 
circuit board 3, and the SD memory cards 5 are pressed and 
secured to the printed circuit board 3. 

The second engagement piece 6d 2 is created at the tip of 
the other lateral edge of the side plate 6c. At the center 
of a rectangular piece of this second engagement piece 6d 2 , a 
hole 6i is created, and the pressing member 6 is engaged with 
the SD memory cards 5 and the printed circuit board 3 by the 
hole 6i engaged with the protrusion 5d at the terminal 5a 
side adjacent to the notch 11 of the SD memory card 5. A 
part of the second engagement piece 6d 2 is engaged to the 
notch 11. 

The plate springs 6e on both sides, which constitute a 
part of the side plate 6c, and the plate springs 6f (pressing 
piece) of the end edge side, are elastic bodies and are bent 
slightly inward to press the SD memory card 5 inward. 

At the center of the longitudinal direction of the main 
body 6a, closer toward the end edge side, the contact 6g, for 
contacting with the end face of the step area of the SD 
memory card, is created by cutting and lifting. 

Fig. 8 is a plan view depicting the state where the 
pressing member 6 is engaged to the two adjacent SD memory 
cards. In Fig. 8, the two SD memory cards 5 are housed in 
the main body 6a. 
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The contact 6g of the pressing member 6 is between the 
two SD memory cards 5 and both edges of the contact 6g 
contacting the end face of the step area of the respective SD 
memory cards 5. 

The side face (longitudinal side) of each SD memory card 
5 is pressed inward by the plate springs 6e on both sides of 
the pressing member 6 respectively. In other words, in Fig. 
8, the SD memory card 5 at the left is pressed in the arrow 
"A" direction, and the SD memory card 5 at the right is 
pressed in the arrow "B" direction, so that the two SD memory 
cards 5 are pressed in a direction of pressing each other. 
As a result, the end face at the step area of each SD memory 
card 5 contacts to both edges of the contact 6g, and the SD 
memory card 5 is held by the plate spring 6e and the edge of 
the contact 6g. In other words, two SD memory cards 5 hold 
the contact 6g from both sides. 

The pressing members 6 press the two SD memory cards 5 
to the printed circuit board 3 using the plate springs 6b at 
three locations respectively. A total of six plate springs 
6b of the pressing member 6 are created around the first 
engagement piece 6di, second engagement piece 6d 2 , third 
engagement piece 6d 3 and fourth engagement piece 6d 4 for 
securing the SD memory cards 5 to the printed circuit board 3. 
By disposing the plate springs 6b in this way, the reactive 
force pressing the SD memory cards 5 is applied to the area 
around the fixed points of the first to fourth engagement 
pieces 6di - 6d 4 , which can decrease the deformation of the 
printed circuit board 3 and allows pressing the SD memory 
cards 5 in the printed circuit board 3 direction stably. 

As described in the prior art, the terminal side of the 
SD memory card 5 is structured such that the positioning unit, 
which is not illustrated, created on the connector 4, 
prevents shifting of the SD memory card 5 to the short edge 
direction (direction perpendicular to the longitudinal 
direction of the PC card) . 



And a part of the positioning unit is created between 
the two SD memory cards 5 near the terminals in a shape 
similar to the contact 6g, so as to hold the two SD memory 
cards 5 with appropriate balance along with the contact 6g. 

On the other hand, the plate springs 6f at the end edge 
side press the two SD memory cards 5 on the opposite side of 
the terminals, that is the rear face side, and apply pressure 
in the arrow "C" direction in Fig. 8. The end faces of the 
SD memory cards 5 at the terminal side contact the housing 
sections of the connectors 4, as shown in Fig. 15, and the SD 
memory cards 5 are pressed against the housing sections of 
the connectors 4. 

(Assembly method) 

Now the assembly method of the PC card will be described. 
During the assembly, of the above configuration, the four 

SD memory cards 5 are slid in the lateral direction so that 
the terminals 5a contact the contacts 8 of the connectors 4 
in a state where the connectors 4 are mounted and fixed on 
the printed circuit board 3 in advance. Then the pressing 
members 6 are disposed over the SD memory cards 5 so as to 
cover the SD memory cards 5. At first, the second engagement 
piece 6d 2 is engaged to the SD memory card 5 and the printed 
circuit board 3, and the first, third and fourth engagement 
pieces 6di, 6d 3 and 6d 4 are penetrated into the holes 3a of 
the printed circuit board 3. 

When the pressing member 6 is secured to the printed 
circuit board 3, the plate springs 6b contact the top face of 
the SD memory cards 5 so the pressing member 6 receives force 
in a direction away from the printed circuit board 3. 
Therefore in the state where the pressing member 6 is being 
pressed in the printed circuit board 3 direction, the tips of 
the first, third and fourth engagement pieces 6di, 6d 3 and 6d 4 
are bent. By this, the bent tips of the first, third and 
fourth engagement pieces contact the rear face of the printed 
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circuit board 3, and the plate springs 6b press the SD memory 
cards 5 in a direction to the printed circuit board 3, so the 
pressing member 6 receives force in a direction to the 
printed circuit board 3, and as a result, the SD memory cards 
5 can be secured by pressing against the printed circuit 
board 3. And by bending the tips of the first, third and 
fourth engagement pieces on a horizontal plane from the notch 
section, the heights of the bent sections contacting the 
printed circuit board 3 become substantially constant, and as 
a result, the SD memory cards 5 can be pressed against the 
printed circuit board 3 with a constant force, with little 
dispersion of the heights of the pressing member 6 from the 
printed circuit board 3. 

Fig. 9 is a perspective view depicting the state where 
the engagement pieces of the pressing member 6 are secured to 
the printed circuit board 3. In Fig. 9, the holes 3a are 
accurately created corresponding to the positions of the 
connectors with respect to the printed circuit board 3. The 
first, third and fourth engagement pieces 6di, 6d 3 and 6d 4 of 
the pressing member 6 are penetrated through the holes 3a, 
then these engagement pieces are bent on a horizontal plane 
from the notch section created on the engagement pieces 6di, 
6d 3 and 6d 4 for securing. By penetrating through the holes 3a, 
the pressing member 6 can be positioned at high precision 
with respect to the printed circuit board 3, and this also 
makes it difficult for the pressing members 6 to deviate 
position from the printed circuit board 3. 

If the change in height, when the pressing member 6 is 
ignored, can be ignored, then the tips of the engagement 
pieces 6d lf 6d 3 ' and 6d 4 may be bent in the printed circuit 
board 3 direction from the notch sections, and be secured. 

The pressing member 6 is made of a conductive member, 
such as stainless and plated metal, and forms the ground area 
(not illustrated) around the holes 3a of the printed circuit 
board 3, so that the tips of the engagement pieces 6di, 6d 3 



and 6d 4 contact the ground area of the printed circuit board 3, 
and are secured. By this configuration, the SD memory cards 
5 are covered with the conductive member, and receive little 
effect by static electricity from the outside. Also contact 
can be more secure by soldering the tips of the engagement 
pieces 6di, 6d 3 and 6d 4 and the ground area. 

( Functions ) 

By adhering to the above configuration, each two of the 
four SD memory cards are held by the pressing member 6, and 
are pressed and secured to the printed circuit board 3 and 
the housing of the connectors 4. Therefore the terminals 5a 
of the SD memory cards and the contacts of the connectors 4 
can be secured on the printed circuit board 3 with assuring 
positional accuracy. Since the cover 2 and the SD memory 
cards 5 do not contact via a cushion material, warping of the 
cover 2 has no influence. And even if an external force is 
applied to the cover 2, the cover 2 does not directly press 
the SD memory cards 5, so the possibility of contact failure 
caused by a change of the contact state between the terminals 
5a of the SD memory cards 5 and the contacts of the 
connectors 4 or a deformation of contacts can be minimized. 

Also if a conductive member is used for the material of 
the pressing member, and is secured in the state of 
contacting the ground area of the printed circuit board 3, 
the influence of static electricity from the outside can be 
minimized . 

(Variant form) 

In the present embodiment, the longitudinal edges of the 
two SD memory cards 5 are pressed inward by the plate springs 
6e so as to be pressed against the contact 6g between the two 
SD memory cards 5, but instead of the contact 6g, a plate 
spring, to press the SD memory cards 5 outward, may be 
created, and the plate springs 6e are not used as springs but 
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to function as walls, so that the two SD memory cards 5 are 
held between the walls and the plate spring. 

Also it is possible to configure such that the contact 
6g is not used, the longitudinal edges of the two SD memory 
cards contact each other, and the two SD memory cards press 
against each other by the plate springs 6e, however in the 
configuration of the present embodiment, the SD memory cards 
5 press against each other via the contact 6g, and this is 
preferable even more since the SD memory cards 5 can be 
secured with certainty and secured with positional accuracy. 

Securing of the SD memory cards 5 becomes even more 
certain by securing the pressing member 6 and the SD memory 
cards 5, or the SD memory cards 5 and the printed circuit 
board 3, or the pressing member 6, SD memory cards 5 and 
printed circuit board 3 by an adhesive. 

The connectors 4 and the pressing member 6 may be 
integrated in advance which secures them. In this case 
however, the connectors 4 and the pressing member 6 must be 
secured to the printed circuit board 3 in a state where the 
SD memory cards 5 are inserted, so mounting of the connectors 
4 is difficult, and an exchange of the SD memory cards 5 is 
difficult because the connectors 4 must be removed first. 
The present configuration, on the other hand, is preferable 
since a PC card which excels in both assembly and maintenance 
can be provided. 

Embodiment 2 

Fig. 10 is an exploded perspective view using plate 
members according to the second embodiment. In Fig. 10, the 
difference from the first embodiment is that the plate 
members 12 are added. 

The plate member is comprised of a square main body and 
string section. On the plate member 12, holes 12a are 
created substantially at the same positions as holes 3a on 
the printed circuit board 3, and the third and fourth 
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engagement pieces 6d 3 and 6d 4 of the pressing member penetrate 
through the holes 3a of the printed circuit board 3 and the 
holes 12a of the plate member 12, then the engagement pieces 
are bent on a horizontal plane or in the direction of the 
plate member 12 at the notch sections, and are pressed and 
secured from the end face of the plate member 12. 

In the present invention, the tips of the engagement 
pieces 6d 3 and 6d 4 of the pressing member 6 are bent and 
secured to the plate member 12, but it is also possible that 
long holes are created in the sliding direction on the plate 
member that can slide on the rear face of the printed circuit 
board 3, and the notches of the engagement pieces 6d 3 and 6d 4 , 
which are created in this sliding direction, are passed 
through the long holes of the plate member, then engaged and 
secured by sliding the plating member. 

By making the plate member 12 using a conductive member 
in this configuration, and by securing the engagement pieces 
of the pressing member 6 or the plate member 12 in the state 
of contacting the ground area of the printed circuit board 3 
in this configuration, the influence of static electricity 
from the outside can be prevented. 

By this configuration, the SD memory cards 5 and the 
printed circuit board 3 are held and pressed to each other 
between the pressing member 6 and the plate member 12, and 
bending stress is hardly exerted on the printed circuit board 
3, so deformation of the printed circuit board 3, after 
installing the pressing members 6, hardly occurs. As a 
result, stress is hardly generated on the pattern and the 
components mounted on the printed circuit board 3, and higher 
reliability can be secured. 

Embodiment 3 

Fig. 11 is an exploded perspective view of another 
embodiment of a method of securing the pressing member to the 
printed circuit board. As mentioned above, the pressing 
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member 6 holds the SD memory cards 5 and secures them to the 
printed circuit board 3. According to the present embodiment, 
the width of the hole 6i of the second engagement piece 6d 2 is 
created so that the protrusion 5d of the SD memory card can 
engage to the hole with almost no gap, and the width of the 
protrusion 3e of the printed circuit board 3, on the other 
hand, is created to be narrower than the hole 6i. At the 
tips of the third engagement piece 6d 3 and the fourth 
engagement piece 6d 4 , notch sections, having a groove width 
which is slightly larger than the thickness of the printed 
circuit board 3, are created. Long holes 3b that can engage 
to the third engagement piece 6d 3 and the fourth engagement 
piece 6d 4 are created on the printed circuit 3. 

During assembly, the SD memory cards 5 are set in 
advance with maintaining some gap from a predetermined 
position of the connectors. And the second engagement piece 
6d 2 is hooked to the protrusions 5d adjacent to the notch 11 
of the SD memory cards and the protrusion 3e adjacent to the 
notch sections 3c of the printed circuit board 3 at the same 
time. In this case, the third engagement piece 6d 3 and the 
fourth engagement pieces 6d 4 are inserted into the long holes 
3b created on the printed circuit board 3, and the pressing 
member 6 is disposed on the printed circuit board 3, so that 
a part 6j of the second engagement piece 6d 2 positions outside 
the protrusion 3f of the printed circuit board 3, and the 
first engagement piece 6d a positions outside the protrusion 3g 
of the printed circuit board 3. At this time, the first 
engagement piece 6di and the second engagement piece 6d 2 open 
slightly outward within the elastic deformation range by the 
protrusions 3f and 3g. And the pressing member 6 is shifted 
to the connector 4 side. Deformation is eliminated and the 
first engagement piece 6di moves into the notch section 3c 
when the first engagement piece 6di is released from the 
protrusion 3g and positioned at the notch section 3c. In the 
second engagement piece 6d 2 , the width of the hole 6i is wider 
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than the width of the protrusion 3e of the printed circuit 
board 3, so the SD memory cards 5 in engaged state can slide 
on the printed circuit board 3 to the connector 4 side. The 
deformation of the second engagement piece 6d 2 is eliminated 
and the second engagement piece 6d 2 moves to the notch section 
3c, when the second engagement piece 6d 2 is released from the 
protrusion 3f and is positioned at the notch section 3c. The 
groove width of the notch section created at the tips of the 
third and fourth engagement pieces 6d 3 and 6d 4 is created to 
be slightly wider than the thickness of the thickness of the 
printed circuit board 3, and the grooves of the notch 
sections engage to the printed circuit board 3, and move to 
the connector side. Movement stops when the first engagement 
piece 6di and the second engagement piece 6d 2 are engaged to 
the notch sections 3c, and secured at predetermined positions. 

The width of the notch section, which engages to the 
first engagement piece 6d lf is created to be substantially the 
same width as the first engagement piece, and the width of 
the notch section 3c, which engages to the second engagement 
piece 6d 2 , is also created to be substantially the same as the 
width of the second engagement piece 6d 2 , so the second 
engagement piece 6d 2 and the first engagement piece 6di engage 
to the notch sections of the printed circuit board 3 without 
gaps, therefore the pressing member 6 cannot move to the 
opposite side from the connectors, and is secured at a 
predetermined position. In other words, the two SD memory 
cards 5 are pressed against the housing sections of the 
connectors 4 by the plate springs 6f of the pressing member 6. 
A reactive force is applied to the pressing member 6 in a 
direction away from the connector 4, but the second 
engagement piece 6d 2 and the first engagement piece 6di are 
engaged at the notch sections 3c of the printed circuit board 
3 and cannot be moved, therefore the pressing member 6 can 
secure the SD memory cards 5 to the printed circuit board 3 
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in the state of pressing the SD memory cards 5 to the housing 
sections of the connectors 4 . 

Fig, 12 is a perspective view depicting the state where 
the pressing members are secured to the printed circuit board. 

According to the above embodiment, the SD memory cards 
can be secured at predetermined positions merely by sliding 
the pressing member to the connector side without bending the 
tips of the engagement pieces, therefore the SD memory cards 
can be secured to the printed circuit board without involving 
an operation to bend the engagement pieces, and the SD memory 
cards can be secured simply and with good accuracy. 

In the above first to third embodiments, three 
engagement pieces of the engagement means are created on the 
main body 6a of the pressing member 5 in an inverted L-shape 
respectively, so a total of six engagement pieces are created 
symmetrically, but the engagement pieces may be created at 
eight locations corresponding to the four corners of an SD 
memory cards. In any case, it is preferable that the 
engagement pieces press the peripheral area of the SD memory 
cards 5 so as to protect the ICs enclosed in the SD memory 
cards . 

INDUSTRIAL APPLICABILITY 

The present invention provides a highly reliably PC card 
which encloses four SD memory cards internally, and 
stabilizes the contacts between the terminals of the SD 
memory cards and the contacts of the connectors. 



